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(57) A bubble generating device (70) and a washing
machine equipped with the bubble generating device.
The washing machine includes a water tub (20) into which
water is introduced, a bubble generating device to gen-
erate bubbles and supply the bubbles into the water tub,
a pump (61) to suck water from the water tub and supply
the water into the bubble generating device, and a con-
necting pipe (13) having an end connected to the bubble
generating device and the other end connected to the
water tub. The other end of the connecting pipe is located
above a water level in the water tub. The bubble gener-
ating device selectively performs a bubble generating
process in which bubbles are generated and supplied
into the water tub, or a water circulating process in which
water from the water tub circulates through the connect-
ing pipe and flows back to the water tub.

Bubble generating device and washing machine having the same
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Description
BACKGROUND
1. Field

[0001] Embodiments relate to a bubble generating de-
vice and a washing machine equipped with the bubble
generating device.

2. Description of the Related Art

[0002] Generally, a washing machine includes a water
tub into which water is introduced, and a rotary tub rotat-
ably mounted in the water tub. Laundry is put into the
rotary tub and then washed by the rotary tub rotating in
the water tub.

[0003] Such awashing machine may further include a
bubble generating device to achieve more efficient wash-
ing performance. The bubble generating device performs
a function of mixing water and air to generate bubbles.

SUMMARY

[0004] It is an aspect of an embodiment or embodi-
ments to provide a bubble generating device which is
capable of circulating water.

[0005] It is another aspect of an embodiment or em-
bodiments to provide a washing machine having the bub-
ble generating device capable of circulating water.
[0006] Additional aspects of an embodiment or em-
bodiments will be set forth in part in the description which
follows and, in part, will be apprent from the description,
or may be learned by practice.

[0007] Inaccordance with anaspect of anembodiment
or embodiments, a washing machine includes a water
tub into which water is introduced, a bubble generating
device to generate bubbles and supply the bubbles into
the water tub, a pump to suck water from the water tub
and supply the water into the bubble generating device,
and a first connecting pipe having an end connected to
the bubble generating device and the other end connect-
ed to the water tub, the other end of the first connecting
pipe being located above a water level in the water tub,
wherein the bubble generating device selectively per-
forms a bubble generating process in which bubbles are
generated and supplied into the water tub, or a water
circulating process in which water from the water tub cir-
culates through the first connecting pipe and flows back
to the water tub.

[0008] The bubble generating device may include a
housing to form an external appearance of the bubble
generating device, a switching passage formed in the
housing, a switching device mounted in the switching
passage to selectively direct water to the water tub or the
first connecting pipe, and a driving device to drive the
switching device, in which the bubble generating process
or the water circulating process is selectively performed
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by operation of the switching device.

[0009] The washing machine may further include a
second connecting pipe connected between the bubble
generating device and the pump so that water from the
pump flows into the bubble generating device there-
through. The housing may include a first connecting port
connected with the second connecting pipe and formed
with an orifice thereinside, a second connecting port con-
nected with the water tub and defining the switching pas-
sage with the first connecting port therebetween, and a
third connecting port connected between the switching
passage and the first connecting pipe, wherein the
switching device is rotatably mounted in the switching
passage so that the switching device rotates to selec-
tively direct water to the second connecting port or the
third connecting port.

[0010] The switching device may include an opening/
closing part to open and close the switching passage
according to arotating angle thereof, and a shaft provided
at a portion of the opening/closing part, by which the
switching device is rotatably mounted in the switching
passage.

[0011] The driving device may include an actuator, a
rack which performs a linear motion by operation of the
actuator, and a pinion connected with the shaft and tooth-
engaged with the rack, in which the pinion performs a
rotary motion by the linear motion of the rack.

[0012] In accordance with another aspect of an em-
bodiment or embodiments, a washing machine equipped
with a bubble generating device includes a first connect-
ing port into which water is introduced, a second con-
necting port out of which water is discharged, a third con-
necting port into which air is introduced or out of which
water is discharged, and a switching passage formed
between the first connecting port and the second con-
necting port and connected with the third connecting port,
wherein when water flows to the second connecting port
through the switching passage, air is introduced into the
third connecting port, thereby generating bubbles, and
when water flows to the third connecting port through the
switching passage, the water circulates.

[0013] In accordance with a further aspect of an em-
bodiment or embodiments, a bubble generating device
includes a first connecting port into which water is intro-
duced, a second connecting port out of which water is
discharged, a third connecting port into which air is intro-
duced or out of which water is discharged, and a switch-
ing passage formed between the first connecting port
and the second connecting port, and connected with the
third connecting port, wherein when water flows to the
second connecting port through the switching passage,
air is introduced into the third connecting port, thereby
generating bubbles, and when water flows to the third
connecting port through the switching passage, the water
circulates.

[0014] As described above, the bubble generating de-
vice selectively performs a bubble generating process or
a water circulating process in which water circulates
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through the bubble generating device. Accordingly, a
pump configured to circulate water may be omitted.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] These and/or other aspects of an embodiment
or embodiments will become apparent and more readily
appreciated from the following description of the embod-
iments, taken in conjunction with the accompanying
drawings of which:

FIG. 1 is a schematic view showing a washing ma-
chine according to an embodiment;

FIG. 2 is an exploded perspective view showing a
bubble generating device for the washing machine
according to an embodiment;

FIGS. 3 and 4 are sectional views showing the op-
eration of the bubble generating device for the wash-
ing machine according to an embodiment; and

FIGS. 5 and 6 are sectional views showing the op-
eration of the washing machine according to an em-
bodiment.

DETAILED DESCRIPTION

[0016] Reference will now be made in detail to embod-
iments, examples of which are illustrated in the accom-
panying drawings, wherein like reference numerals refer
to like elements throughout.

[0017] A washing machine according to an embodi-
ment will be explained using a drum type washing ma-
chine as an example.

[0018] AsshowninFIG. 1, awashing machine accord-
ing to an embodiment includes a main frame 10 forming
the external appearance of the washing machine, a water
tub 20 suspended from the main frame 10, into which
water is introduced, a rotary tub 30 rotatably mounted in
the water tub 20, an introduction port 11, through which
laundry is introduced into the rotary tub 30, a door 12 to
open and close the introduction port 11, and a drive motor
40 mounted to a rear side of the water tub 20. The drive
motor 40 generates a force to rotate the rotary tub 30.
[0019] The door 12 is opened, and laundry is then in-
troduced into the rotary tub 30 through the introduction
port 11. The drive motor 40 operates to rotate the rotary
tub 30 so that the laundry in the rotary tub 30 is tumbled.
The laundry is washed by this operation.

[0020] The rotary tub 30 is formed with holes 32,
through which the water in the water tub 20 flows into the
rotary tub 30. The rotary tub 30 is further provided with
a lifter 31 thereinside to lift the laundry up.

[0021] The drive motor 40 includes a stator 41 mount-
ed to the water tub 20, a rotor 42 capable of rotating by
interaction with the stator 41, and a rotating shaft 43. One
end of the rotating shaft 43 is connected to the rotor 42,

10

15

20

25

30

35

40

45

50

55

and the other end of the rotating shaft 43 is connected
to the rotary tub 30 through the rear side of the water tub
20. When the drive motor 40 operates, the rotating shaft
43 rotates together with the rotor 42, and thereby the
rotary tub 30 rotates.

[0022] The washing machine further includes a water
supply device 50 to supply water into the water tub 20,
and a drain device 60 to drain water from the water tub
20. The water supply device 50 is mounted above the
water tub 20, and the drain device 60 is mounted below
the water tub 20.

[0023] The water supply device 50 includes a first wa-
ter supply pipe 51 connected to an external water source,
a water supply valve 52 to open and close the first water
supply pipe 51, a detergent supply device 53 to mix de-
tergent with the water supplied through the first water
supply pipe 51, and a second water supply pipe 54 con-
nected between the detergent supply device 53 and the
water tub 20. The water mixed with the detergent flows
into the water tub 20 through the second water supply
pipe 54. The drain device 60 includes a pump 61 to suck
the water out of the water tub 20, a first drain pipe 62
connected between the water tub 20 and the pump 61,
and a second drain pipe 63 connected to the pump 61
and extending outside the main frame 10. The water in
the water tub 20 drains via the first drain pipe 62, the
pump 61 and the second drain pipe 63.

[0024] The washing machine further includes a bubble
generating device 70, a first connecting pipe 13 and a
second connecting pipe 64. The bubble generating de-
vice 70 is mounted under the water tub 20. The bubble
generating device 70 generates bubbles and supplies
the same to the water tub 20.

[0025] One end of the second connecting pipe 64 is
connected to the bubble generating device 70 and the
other end of the second connecting pipe 64 is connected
to the pump 61, so that water from the pump 61 flows
into the bubble generating device 70 through the second
connecting pipe 64. One end of the first connecting pipe
13 is connected to the bubble generating device 70 and
the other end of the first connecting pipe 13 is connected
to the water tub 20. The other end of the first connecting
pipe 13 is located above the water level in the water tub
20 so that air in the water tub 20 may be sucked into the
bubble generating device 70 through the first connecting
pipe 13. The water from the pump 61 and the air from
the water tub 20 are mixed with each other in the bubble
generating device 70, and thereby bubbles are generat-
ed. Consequently, the bubbles are supplied into the water
tub 20.

[0026] In an embodiment, the bubble generating de-
vice 70 selectively performs a bubble generating process
in which bubbles are generated by mixing the water from
the pump 61 with air, and the bubbles are supplied into
the water tub 20, or a water circulating process in which
the water from the water tub 20 circulates through the
first connecting pipe 13 and flows back to the water tub
20.
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[0027] As shown in FIG. 2, the bubble generating de-
vice 70 includes a housing 71 forming the external ap-
pearance of the bubble generating device 70, a switching
device 72 mounted in the housing 71, and a driving device
73 to drive the switching device 72. By the operation of
the switching device 72, the bubble generating process
or the water circulating process is selectively performed.
[0028] The housing 71 includes a first connecting port
71a connected with the second connecting pipe 64, a
second connecting port 71 d connected with the water
tub 20, a switching passage 71 ¢ formed between the
first connecting port 71a and the second connecting port
71d to connect the same to each other, and a third con-
necting port 71e provided between the first connecting
pipe 13 and the switching passage 71c to connect the
same to each other. The first connecting port 71 a is
formed with an orifice 71 b (refer to FIG. 3) having a
reduced diameter. The second connecting port 71 d is
formed in alignment with the orifice 71 b of the first con-
necting port 71 a and the switching passage 71 c. The
water introduced into the first connecting port 71 a flows
straight to the water tub 20 through the orifice 71 b, the
switching passage 71 c and the second connecting port
71d. The third connecting port 71e is connected to the
switching passage 71c, being tilted by a predetermined
angle with respect to the water-flow direction. The air in
the water tub 20 is introduced into the third connecting
port 71 e through the first connecting pipe 13, or the water
is introduced into the first connecting pipe 13 through the
third connecting port 71 e. The switching device 72 is
rotatably mounted in the switching passage 71c. The
switching device 72 rotates to selectively allow the water
passing through the orifice 71 b to flow toward the second
connecting port 71 d or the third connecting port 71 e.

[0029] The switching passage 71 c of the housing 71
has an upper portion which is opened to receive the
switching device 72 thereinside. The bubble generating
device 70 further includes a first cover 74 to cover the
upper portion of the switching passage 71 c. The housing
71 has an accommodating part 71f to receive the driving
device 73 thereinside. The accommodating part 71f is
formed at a lower portion of the housing 71. The accom-
modating part 71f has a lower portion which is opened
for the installation of the driving device 73. The bubble
generating device 70 further includes a second cover 75
to cover the lower portion of the accommodating part 7 1f.
[0030] The switching device 72 rotates to selectively
direct the water passing through the first connecting port
71 ato the second connecting port 71 d or the third con-
necting port 71 e. The switching device 72 includes an
opening/closing part 72a to open and close the switching
passage 71c, a shaft 72b provided at a portion of the
opening/closing part 72a, by which the switching device
72 may be rotatably mounted in the switching passage
71 c, a connecting part 72d provided at a lower end of
the shaft 72b and having a polygonal shape, and a pro-
truding part 72c provided at an upper end of the shaft
72b. The protruding part 72¢ of the switching device 72
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is inserted into a hinge part 74a provided at the first cover
74.

[0031] The driving device 73 includes an actuator 731,
a rack 732 connected to the actuator 731, and a pinion
733 tooth-engaged with the rack 732. As the actuator
731 operates, the rack 732 performs a linear motion and
accordingly the pinion 733 performs a rotary motion. The
pinion 733 includes a plurality of teeth 733a engaged with
the rack 732, and a connecting hole 733b having a po-
lygonal shape corresponding to the shape of the con-
necting part 72d of the switching device 72. The connect-
ing part 72d of the switching device 72 is fitted into the
connecting hole 733b of the pinion 733 so that the switch-
ing device 72 may rotate by the rotary motion of the pinion
733.

[0032] Hereinafter, the operation of the bubble gener-
ating device of the washing machine with the above-stat-
ed construction will be described in detail with reference
to the accompanying drawings.

[0033] First, when the bubble generating process in
which bubbles are generated from the bubble generating
device 70 needs to be performed, the actuator 731 is not
activated, butthe pump 61 is activated to supply the water
to the bubble generating device 70 through the second
connecting pipe 64. While the actuator 731 does not op-
erate, the opening/closing part 72a of the switching de-
vice 72 rotates by the water passing through the orifice
71 b and becomes parallel with the switching passage
71 c as shown in FIG. 3. In this state, since the water
passing through the orifice 71 b flows in the switching
passage 71c at a high speed, the pressure in the switch-
ing passage 71 c is decreased by the Bernoulli’s law.
When the pressure in the switching passage 71c falls
below atmospheric pressure, the air in the water tub 20
is sucked into the switching passage 71c through the first
connecting pipe 13 connected to the third connecting port
71e. The water and the air are mixed with each other in
the switching passage 71c, and accordingly bubbles are
generated. Consequently, the bubbles are supplied into
the water tub 20 through the second connecting port 71 d.
[0034] AsshowninFIG. 5, when the bubble generating
process is performed by the bubble generating device
70, the water in the water tub 20 is sucked into the pump
61 and then flows into the bubble generating device 70
through the second connecting pipe 64. At the same time,
the air in the water tub 20 is sucked into the bubble gen-
erating device 70 through the first connecting pipe 13,
and is then mixed with the water from the pump 61. As
a result, bubbles are generated in the bubble generating
device 70, and the bubbles are supplied into the water
tub 20.

[0035] Next, when the water circulating process in
which the water circulates through the bubble generating
device 70 needs to be performed, the actuator 731 is
activated and the pump 61 pumps the water to the bubble
generating device 70 through the second connecting pipe
64.

[0036] As the actuator 731 operates, the rack 732 per-
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forms a linear motion and accordingly the pinion 733 per-
forms a rotary motion. Because the connecting part 72d
of the switching device 72 is connected to the pinion 733,
the switching device 72 rotates by the rotary motion of
the pinion 733. As shown in FIG. 4, the opening/dosing
part 72a of the switching device 72 blocks a middle por-
tion of the switching passage 71c.

[0037] In such a state that the switching passage 71 ¢
is blocked, the water introduced into the first connecting
port 71a through the second connecting pipe 64 flows to
the first connecting pipe 13 through the third connecting
port 71e. Consequently, the water is introduced back into
the upper portion of the water tub 20 through the first
connecting pipe 13.

[0038] As shownin FIG. 6, when the water circulating
process is performed by the bubble generating device
70, the water in the water tub 20 is sucked into the pump
61 and is pumped to the bubble generating device 70
through the second connecting pipe 64. Consequently,
the water flows back to the water tub 20 through the first
connecting pipe 13 from the bubble generating device 70.
[0039] The washing machine according to an embod-
iment, may have the first connecting pipe 13 is connected
to the third connecting port 71e of the bubble generating
device 70, in which bubbles are generated by mixing the
air sucked through the first connecting pipe 13 with the
water pumped from the pump 61 or the water circulates
through the first connecting pipe 13 without generating
bubbles, but it is not restricted thereto. For example, the
washing machine may have the first drain pipe is con-
nected to the third connecting port, in which the bubble
generating device performs the operation of generating
bubbles by mixing the air and the water sucked through
the first drain pipe or the operation of draining the water
outside the main frame through the first drain pipe.
[0040] The bubble generating device according to an
embodiment may have the pinion 733 rotates by the rack
732 moving linearly by the actuator 731, but it is not re-
stricted thereto. For example, the bubble generating de-
vice may have the pinion performs a rotary motion by a
motor.

[0041] Althoughsome embodiments have been shown
and described, it would be appreciated by those skilled
in the art that changes may be made in embodiments
without departing from the principles and spirit, the scope
of which is defined in the claims and their equivalents.

Claims
1. A washing machine comprising:

a water tub into which water is introduced;

a bubble generating device to generate bubbles
and supply the bubbles into the water tub;

a pump to suck water from the water tub and
supply the water into the bubble generating de-
vice; and
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a first connecting pipe having an end connected
to the bubble generating device and the other
end connected to the water tub, the other end
of the first connecting pipe being located above
a water level in the water tub, wherein

the bubble generating device selectively per-
forms a bubble generating process in which bub-
bles are generated and supplied into the water
tub, orawater circulating process in which water
from the water tub circulates through the first
connecting pipe and flows back to the water tub.

The washing machine according to claim 1, wherein
the bubble generating device includes a housing to
form an external appearance of the bubble generat-
ing device, a switching passage formed in the hous-
ing, a switching device mounted in the switching pas-
sage to selectively direct water to the water tub or
the first connecting pipe, and a driving device to drive
the switching device, in which the bubble generating
process or the water circulating process is selectively
performed by operation of the switching device.

The washing machine according to claim 2, further
comprising:

a second connecting pipe connected between
the bubble generating device and the pump so
that water from the pump flows into the bubble
generating device therethrough, wherein

the housing includes a first connecting port con-
nected with the second connecting pipe and
formed with an orifice thereinside, a second con-
necting port connected with the water tub and
defining the switching passage with the first con-
necting port therebetween, and a third connect-
ing port connected between the switching pas-
sage and the first connecting pipe, wherein
the switching device is rotatably mounted in the
switching passage so that the switching device
rotates to selectively direct water to the second
connecting port or the third connecting port.

The washing machine according to claim 2, wherein
the switching device includes an opening/closing
part to open and close the switching passage ac-
cording to a rotating angle thereof, and a shaft pro-
vided at a portion of the opening/closing part, by
which the switching device is rotatably mounted in
the switching passage.

The washing machine according to claim 4, wherein
the driving device includes an actuator, a rack which
performs alinear motion by operation of the actuator,
and a pinion connected with the shaft and tooth-en-
gaged with the rack, in which the pinion performs a
rotary motion by the linear motion of the rack.
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A washing machine equipped with a bubble gener-
ating device, comprising:

a first connecting port into which water is intro-
duced;

a second connecting port out of which water is
discharged;

a third connecting port into which air is intro-
duced or out of which water is discharged;

and

a switching passage formed between the first
connecting port and the second connecting port
and connected with the third connecting port,
wherein

when water flows to the second connecting port
through the switching passage, air is introduced
into the third connecting port, thereby generat-
ing bubbles, and

when water flows to the third connecting port
through the switching passage, the water circu-
lates.

The washing machine equipped with the bubble gen-
erating device according to claim 6, further compris-

ing:

a switching device mounted in the switching pas-
sage to selectively direct water to the second
connecting port or the third connecting port; and
a driving device to drive the switching device.

The washing machine equipped with the bubble gen-
erating device according to claim 7, wherein

the switching device includes an opening/closing
part to open and close the switching passage ac-
cording to a rotating angle thereof, and a shaft pro-
vided at a portion of the opening/closing part, by
which the switching device is rotatably mounted in
the switching passage.

The washing machine equipped with the bubble gen-
erating device according to claim 8, wherein

the driving device includes an actuator, a rack which
performs alinear motion by operation of the actuator,
and a pinion connected with the shaft and tooth-en-
gaged with the rack, in which the pinion performs a
rotary motion by the linear motion of the rack.

The washing machine equipped with the bubble gen-
erating device according to claim 7, wherein
the first connecting port includes an orifice.

The washing machine equipped with the bubble gen-
erating device according to claim 6, further compris-

ing:

a water tub into which water is introduced;
a pump to suck water from the water tub and
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12.

13.

14.

15.

16.

supply the water into the bubble generating de-
vice;

a first connecting pipe having an end connected
to the third connecting port and the other end
connected to the water tub, the other end of the
first connecting pipe being located above a wa-
ter level in the water tub; and

a second connecting pipe connected to the first
connecting port to supply water from the pump
into the bubble generating device therethrough.

A bubble generating device comprising:

a first connecting port into which water is intro-
duced;

a second connecting port out of which water is
discharged;

a third connecting port into which air is intro-
duced or out of which water is discharged;

and

a switching passage formed between the first
connecting port and the second connecting port
and connected with the third connecting port,
wherein

when water flows to the second connecting port
through the switching passage, air is introduced
into the third connecting port, thereby generat-
ing bubbles, and

when water flows to the third connecting port
through the switching passage, the water circu-
lates.

The bubble generating device according to claim 12,
further comprising:

a switching device mounted in the switching pas-
sage to selectively direct water to the second
connecting port or the third connecting port; and
a driving device to drive the switching device.

The bubble generating device according to claim 13,
wherein

the switching device includes an opening/closing
part to open and close the switching passage ac-
cording to a rotating angle thereof, and a shaft pro-
vided at a portion of the opening/closing part, by
which the switching device is rotatably mounted in
the switching passage.

The bubble generating device according to claim 14,
wherein

the driving device includes an actuator, a rack which
performs alinear motion by operation of the actuator,
and a pinion connected with the shaft and tooth-en-
gaged with the rack, in which the pinion performs a
rotary motion by the linear motion of the rack.

The bubble generating device according to claim 13,
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wherein
the first connecting port includes an orifice.
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